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As of Spring 2020, over 250 megawatts (MW) of solar have been interconnected with Rhode IslandΩǎ 

distribution system. In an effort to assist with planning future solar photovoltaic (PV) development 

within the context of other land-use interests such as conservation, agriculture, and housing 

development, the Rhode Island Office of Energy Resources (OER) contracted Synapse Energy Economics 

to develop an estimate of the likely solar potential available within a number of solar siting categories. 

We conducted this statewide study using a granular bottom-up approach, primarily through the use of 

geospatial data and geographic information system (GIS) software. We used data obtained from the 

Rhode Island Geographic Information System (RIGIS) clearinghouse, National Grid, RI Commerce 

Corporation, local solar developers, RI Housing, University of Rhode Island, RI Department of 

Environmental Management (DEM), United States Geological Survey (USGS), National Renewable Energy 

Laboratory (NREL), United States Environmental Protection Agency (US EPA), and parcel and zoning data 

from nearly all cities and towns in the state.1  

Methodology and data sources 

Synapse examined and quantified solar potential for the following six siting categories: 

¶ Rooftop solar (including rooftops of residential single family, residential multifamily, 
commercial, industrial, municipal, and other building types) 

¶ Ground-mounted solar in the following four categories: (1) Landfills, (2) gravel pits, (3) 
brownfields, and (4) commercial and industrial developed and undeveloped lots  

¶ Parking lot / carport solar 

These categories were identified by OER as types of locations that could aid in policymakersΩ decisions 

for balancing future solar PV development with other land use interests such as conservation, 

farming/agriculture and housing development. 

All data and analysis in this study was carefully assembled with stakeholder engagement, including town 

planning agencies, state agencies, National Grid, solar developers, University of Rhode Island, and 

members of the public. This stakeholder engagement was done through a kickoff presentation and Q&A 

session with stakeholders, an interim project update document circulated to stakeholders, a survey sent 

to solar developers, and telephone outreach to town planners, solar developers, and state agencies. 

Wherever possible, we spoke with a variety of stakeholders in order to provide a broad set of views on 

 

1 Note that data on existing solar installed in Block Island Power Company and Pascoag Utility District service territories were 

not used in this analysis.  
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specific assumptions such as incremental solar costs for specific categories, typical project setbacks, 

topology requirements, and other topics.  

We used geospatial analysis to examine the following types of potentials for each category of solar: 

¶ Total Potential, an estimate of the solar potential for the entire area under 
consideration, with no exceptions. 

¶ Technical Potential, an estimate of the potential excluding areas not suitable for solar 
development. Figure 1 and Figure 2 highlight some challenges facing rooftop solar and 
certain ground-mounted solar installations. These challenges may reduce technical 
potential, relative to total potential. 

For residential rooftop solar, we also analyzed: 

¶ Economic Potential, an estimate of the solar potential that is likely to be installed, given 
the current cost of the technology, the current financial incentives available, and the 
household economics specific to a municipality. 

In addition, for each category of solar, we compiled estimates of these MW potentials translated into 

gigawatt-hour (GWh) generation potential, solar costs (based on costs available as of late 2019 / early 

2020), avoided greenhouse gas emissions, and possible impacts on distribution system hosting capacity. 

Figure 1. Siting challenges that may reduce technical potential for rooftop solar 
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Figure 2. Siting challenges that may reduce technical potential for non-conventional ground-mounted solar (e.g., 
on landfills, gravel pits, or brownfields) 

 

Findings 

Table 1 displays a high-level summary of the results of our analysis for all types of solar, while Table 2 

displays the summary of solar potentials (including economic potential) for residential rooftop solar. 

Ranges under technical potential illustrate the range of possible potential assuming different input 

parameters; ranges for rooftop solar costs illustrate the median costs for non-residential (low number) 

and residential systems (high number). Wherever possible, we have assembled cost data specific to each 

category; for ground-mounted solar categories, detailed, comprehensive cost data for each category 

were not available, and a typical cost for ground-mounted solar is shown instead.  

We find that in aggregate across all six categories analyzed, technical potential for solar is between 

3,390 megawatts (MW) and 7,340 MW, or 13 to 30 times the amount of solar that is currently installed 

in Rhode Island. This translates into 5,560 gigawatt-hours (GWh) to 12,600 GWh of electricity able to be 

produced. Median estimated upfront prices for these categories range from about $3 to $5 per watt. If 

this entire technical potential were installed, we estimate that up to 7.65 million metric tons of carbon 

dioxide (MMTCO2) could be displaced, equal to ŀōƻǳǘ тл ǇŜǊŎŜƴǘ ƻŦ wƘƻŘŜ LǎƭŀƴŘΩǎ ǘƻǘŀƭ, current 

greenhouse gas emissions.  
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Table 1. Summary of potentials and costs 

Category 
Technical 
potential 

(MW) 

Technical 
potential 
(GWh) 

Estimated cost 
($/Watt -DC) 

Estimated cost 
($/MWh-AC) 

Potential 
avoided GHG 

emissions 
(MMTCO2) 

Rooftop 850 1,130 $3.07 ς $4.15  $153 ς $208 0.74 
Landfills  70 ς 260 120 ς 450  $3.21 $122 0.07 ς 0.27 
Brownfields 260 ς 650 450 ς 1,120  $3.21 $122 0.27 ς 0.69  
Gravel pits 30 ς 90 50 ς 160  $3.21 $122 0.03 ς 0.10 
Commercial and 
industrial parcels  

1,160 ς 4,600 1,990 ς 7,920 $3.21 $122 1.21 ς 4.83 

Parking lots 1,060 1,820 $5.09 $188 1.19 
Total 3,390 ς 7,340 5,560 ς 12,600 - - 3.47 ς 7.65 

Table 2. Summary of total, technical, and economic potentials for residential rooftop solar 

Subcategory 
Total potential 

(MW) 
Technical potential  

(MW) 

High Economic 
Potential  

(MW) 

Low Economic 
Potential  

(MW) 

Residential Single Family 2,100 440 220 90 
Residential Multifamily 480 100 40 20 

Total 2,580 540 260 110 

 

Finally, we compared the hosting capacity of 3-phase distribution lines in Rhode Island to the technical 

potential of solar in each town. We find that about 85 percent of towns in the state have an average 

hosting capacity that is less than its average technical solar potential. This exercise may be useful in 

determining where distribution system upgrades should be prioritized. 

Caveats and limitations 

All numbers provided in this report are intended to be high-level, first-pass estimates. In many solar 

categories, the accuracy of our estimates is limited by the data available. For example, we reached out 

to all 39 towns and cities and received zoning and parcel data from 35 municipalities. For municipalities 

that provided data, we contended with data in different formats, of different zoning vintages, and of 

various levels completeness. For the municipalities for which we did not receive zoning and parcel data, 

we used U.S. Census data (including housing density, median income, and population) to identify similar 

municipalities to apply known zoning category breakdowns. This implies that the actual rooftop and 

commercial and industrial-sited solar potentials may be higher or lower than estimated in this report, 

depending on the actual zoning in place in each municipality. Other datasets used in our GIS analysis, 

including data describing landfills, brownfields, gravel pits, and parking lots may be incomplete or 

partially out-of-date, creating uncertainty in the solar potentials estimated here. Some informationτ

such as the historical data used to inform dollar-per-watt costsτmay be based on a limited number of 

data points. For carports in particular, our cost estimates were based on two installations that existed in 

Rhode Island as of Fall 2019. Costs may change as more projects are built and the market matures. 
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In addition, in order to simplify the study, we applied several general assumptions on solar siting. These 

include the quantity of solar that can be built on a single rooftop or parcel (measured in kilowatts per 

square meter), the effective electrical output of a solar facility (measured in megawatt-hours), the slope 

of land that is practical for solar construction, and the setbacks required on each parcel (required by 

zoning or shading from adjacent buildings and trees).  

Importantly, solar potentials at individual locations should be calculated based on any additional site-

specific information available. Further caveats and limitations are detailed in the report.  

Conclusions 

Though Rhode Island is host up to 4,680 MW of solar potential on rooftops, brownfields, landfills, gravel 

pits, and parking lots, the cost of developing these sites may be higher than equivalent installations on 

conventional ground-mounted sites due to additional permitting, construction, and site remediation 

costs. These incremental costs are likely to be site-specific and vary across sites with different 

characteristics. Though siting solar on these types of sites may address siting or environmental concerns, 

there are potential tradeoffs given potentials for additional costs and lower-than-average annual 

generation. Furthermore, hosting capacity limitations may also pose a tradeoff when deciding where to 

site solar projects. Our analysis indicates there are many towns across the state where distribution 

ƘƻǎǘƛƴƎ ŎŀǇŀŎƛǘȅ ǳǇƎǊŀŘŜǎ Ƴŀȅ ōŜ ŀŘǾŀƴǘŀƎŜƻǳǎ ŦƻǊ ƛƴǘŜǊŎƻƴƴŜŎǘƛƴƎ ǘƘŜ ǎǘŀǘŜΩǎ ŦǳǘǳǊŜ ǎƻƭŀǊ ǇƻǘŜƴǘƛŀƭΦ 

 

This study was commissioned by the Rhode Island Office of Energy Resources. Please contact Chris 

Kearns at christopher.kearns@energy.ri.gov with any questions.   

mailto:christopher.kearns@energy.ri.gov
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In this analysis, we evaluated the potential of solar photovoltaic (PV) in Rhode Island in the following six 

siting categories: 

¶ Rooftop solar (including rooftops of residential single family, residential multifamily, 
commercial, industrial, municipal, and other building types) 

¶ Ground-mounted solar in the following four categories: 

o Landfills 

o Gravel pits 

o Brownfields 

o Commercial and industrial (C&I) developed and undeveloped lots  

¶ Parking lot / carport solar 

These categories were identified by Rhode IslandΩǎ hŦŦƛŎŜ ƻŦ 9ƴŜǊƎȅ wŜǎƻǳǊŎŜǎ όh9wύ ŀǎ types of 

locations that could aid in policymakersΩ decisions for balancing future solar PV development with other 

land use interests such as conservation, farming/agriculture and housing development. For all ground-

mounted categories, we analyzed parcels that are both completely undeveloped (e.g., devoid of any 

existing buildings), as well as parcels that currently have existing buildings in place. For this latter type of 

parcel, we examined the available area after removing any area associated with building footprints or 

existing solar installations. Note that we did not analyze any parcels that were zoned for residential use. 

For these six siting categories, we assess three different types of solar potentials: total, technical, and 

economic. For the purpose of this analysis, these terms are defined as follows: 

¶ Total potential refers to the entire area under consideration, with no exceptions (i.e., 
what if a parcel were completely covered in solar panels, irrespective of topography, 
setbacks, or other site restrictions?), less solar capacity currently installed through Fall 
2019. As a result, this category is likely to be an overestimate of all solar that could be 
built in any one parcel. We do not remove aƴȅ άƛƴ ǇǊƻƎǊŜǎǎέ ǎƻƭŀǊ ŎŀǇŀŎƛǘȅτthis means 
we are ignoring projects that are awaiting activation or are under construction, as well 
as projects that are merely proposed. We evaluate total potential for every solar 
category.  

¶ Technical potential is a subset of total potential that includes only geographic areas that 
are suitable for solar development. Unsuitable areas might include areas that are too 
close to adjacent parcels (and thus impacted by shading or setback requirements), roof 
areas that are primarily shaded or occupied by poor rooftop geometry, areas with very 
steep slopes, areas currently occupied by wetlands or other non-compatible land uses 
(such as rivers, ponds, and rock outcroppings), or available hosting capacity on the 
distribution system. We evaluate technical potential for every solar category. 
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¶ Economic potential is a subset of 
technical potential that evaluates the 
amount of solar that is likely to be 
installed given the current cost of the 
technology, available financial 
incentives, and municipal household 

economics.2 Economic potential was 
only calculated for residential 
buildings (both single family and 
multifamily).  

For each potential category above, we report 

both capacity and energy generation results. 

Capacity values throughout the report are 

described in terms of megawatts alternating 

current (MWAC), unless otherwise specified. 

Table 3 displays the known quantity of solar 

installed in Rhode Island through Fall 2019.3 

As described above, this solar was removed 

from all estimates of potential. We did not 

remove any solar capacity ǘƘŀǘ ƛǎ άƛƴ 

ǇǊƻƎǊŜǎǎέ όƛΦŜΦΣ ǇǊƻƧŜŎǘǎ that are awaiting 

activation or are under construction). For a 

full list of existing solar installations in Rhode 

Island by municipality, see Appendix A. 

 

2 This category does not consider non-ŜŎƻƴƻƳƛŎ ŘǊƛǾŜǊǎ ǎǳŎƘ ŀǎ ŀ ŎǳǎǘƻƳŜǊΩǎ ŘŜǎƛǊŜ ŦƻǊ ƭƻǿŜǊ ŜƳƛǎǎƛƻns or aesthetics. 

3 Throughout this report, we refer to existing quantities as of solar that were installed as of Fall 2019. Data provided by National 

Grid indicates that as of March 31, 2020, an additional 53 MW of solar was also installed. However, detailed data on the 
program categories or locations of these facilities has not been provided. Note that data on existing solar installed in Block 
Island Power Company and Pascoag Utility District service territories were not used in this analysis. 

Capacity and generation 

Throughout this report, we report results for both 

capacity and energy generation results. Capacity, 

measured in megawatts (MW), describes the maximum 

electric output a generator can produce at one point in 

time. Meanwhile, generation, measured in megawatt-

hours (MWh) or gigawatt-hours (GWh)τequal to one 

thousand MWhτis the estimated electricity that can be 

produced over a period of time. For example, if a solar 

facility with a capacity of 1 MW can generate electricity at 

its maximum value over 1 hour, it will produce 1 MWh of 

electricity. In practice, the output from solar facilities 

varies over the course of the day, with peak capacity 

being reached mid-day.  

Capacity and generation values in this report are 

described in terms of alternating current (MWAC and 

GWhAC), the type of electricity used by the grid, rather 

than direct current (DC), which is the type of electricity 

produced by solar facilities. Most solar facilities convert 

DC electricity into AC electricity through the use of an 

inverter, although some output is often lost during this 

conversion.  

 



 

Synapse Energy Economics, Inc.         Solar Siting Opportunites for Rhode Island  8 

Table 3. Rhode Island solar installations and capacity by type, as of Fall 20194 

Type Subtype Total Installations Total MW-AC 
Rooftop Residential 7,341 44 
Rooftop Commercial 208 21 

Ground-mounted All 164 121 
Other (carports, brownfields) All 10 12 

Total   7,723 198 
Note: The data above comes from the following programs: Renewable Energy Fund, Renewable Energy Growth (Small), 
Renewable Energy Growth (Medium, Large, and Commercial), Virtual Net Metering Program, Distributed Generation Standard 
Contracts Program, the 30 MW Community Solar Virtual Net Metering Pilot Program, and earlier non-programmatic net-
metering. This does not include solar installed between Fall 2019 and March 2020, which is estimated to total around 53 MW. 
Source: RI Commerce Corporation and National Grid. 

All data and analysis in this study was 

carefully assembled with stakeholder 

engagement, including town planning 

agencies, state agencies, National Grid, solar 

developers, University of Rhode Island, and 

members of the public This stakeholder 

engagement was done through a kickoff 

presentation and Q&A session with 

stakeholders, an interim project update 

document circulated to stakeholders, a 

survey sent to solar developers, and 

telephone outreach to town planners, solar 

developers, and state agencies. Wherever 

possible, we spoke with a variety of 

stakeholders in order to provide a broad set 

of views on specific assumptions such as 

incremental solar costs for specific categories, 

typical project setbacks, topology 

requirements, and other topics.  

In the following sections we describe how we 

calculated the total, technical, and economic 

potentials for each of the six siting categories 

of solar (rooftops, brownfields, landfills, 

gravel pits,  developed and undeveloped 

 

4 Data was obtained at different points in the study process. For example, data on the REF program is up-to-date through 

August 31, 2019. Meanwhile, data on the REG program is up-to-date through November 1, 2019. Data on all other project 
categories are up-to-date through November 30, 2019. 

Key sources 

This analysis relies on data and methodologies from 

several other recent solar analyses. Several of the most 

relevant studies include: 

¶ Boving, T., P. Cady, D. Musher, T. Davis, and C. 
5ŀƳƻƴΦ нлммΦ άwƘƻŘŜ LǎƭŀƴŘ wŜƴŜǿŀōƭŜ 9ƴŜǊƎȅ 
Siting Partnership Final Report, Volume 2 
¢ŜŎƘƴƛŎŀƭ wŜǇƻǊǘǎΣ w9{t ¢ŜŎƘƴƛŎŀƭ wŜǇƻǊǘ ІуΦέ 
University of Rhode Island. Available at 
https://www.crc.uri.edu/download/resp_volume_
2_final.pdf. 

¶ Brown, A., P. Beiter, D. Heimiler, C. Davidson, P. 
Denholm, J. Melius, A. Lopez, D. Hettinger, D. 
aǳƭŎŀƘȅΣ ŀƴŘ DΦ tƻǊǊƻΦ нлмсΦ ά9ǎǘƛƳŀǘƛƴƎ 
Renewable Energy Economic Potential in the 
¦ƴƛǘŜŘ {ǘŀǘŜǎΥ aŜǘƘƻŘƻƭƻƎȅ ŀƴŘ Lƴƛǘƛŀƭ wŜǎǳƭǘǎΦέ 
National Renewable Energy Laboratory. Available 
at https://www.nrel.gov/docs/fy15osti/64503.pdf. 

¶ Gagnon, P., R. Margolis, J. Melius, C. Philips, and R. 
9ƭƳƻǊŜΦ нлмсΦ άwƻƻŦǘƻǇ {ƻƭŀǊ tƘƻǘƻǾƻƭǘŀƛŎ 
Technical Potential in the United States: A 
5ŜǘŀƛƭŜŘ !ǎǎŜǎǎƳŜƴǘΦέ bŀǘƛƻƴŀƭ wŜƴŜǿŀōƭŜ 9ƴŜǊƎȅ 
Laboratory. Available at: 
https://www.nrel.gov/docs/fy16osti/65298.pdf.    

https://www.crc.uri.edu/download/resp_volume_2_final.pdf
https://www.crc.uri.edu/download/resp_volume_2_final.pdf
https://www.nrel.gov/docs/fy15osti/64503.pdf
https://www.nrel.gov/docs/fy16osti/65298.pdf
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commercial and industrial parcels, and parking lots). Note that this includes analysis of sites (such as 

defunct landfills and brownfields) that may appear very green though years of natural regrowth and 

mask what the underlying land actually is. Wherever possible, we strived to present potentials for all 

categories on an apples-to-apples basis, so that each type of potential is comparable across the types of 

solar. For most categories, we present ranges of results. The purpose of these ranges is to reflect the 

uncertainty in some of the key drivers of our potential calculations.  

Note that all numbers provided in this report are intended to be high-level, first-pass estimates. Solar 

potentials at individual locations should be calculated based on any additional site-specific information 

available. 
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¢ƘŜ ŦƛǊǎǘ ŎŀǘŜƎƻǊȅ ŀƴŀƭȅȊŜŘ ƛǎ ǊƻƻŦǘƻǇ ǎƻƭŀǊΦ CƻǊ ǘƘŜ ǇǳǊǇƻǎŜǎ ƻŦ ǘƘƛǎ ŀƴŀƭȅǎƛǎ άǊƻƻŦǘƻǇ ǎƻƭŀǊέ ǊŜŦŜǊǎ ǘƻ 

any solar facility constructed on the roof of a building. In this analysis, we subcategorize buildings as 

residential single family, residential multifamily, commercial, industrial, municipal, mixed use, and 

other.5  

Table 4. Summary of potentials and costs, rooftops 

Subcategory 
Total potential  

(MW) 
Technical 

potential (MW) 
Technical 

potential (GWh) 

Technical potential 
avoided GHG 

emissions (MT CO2) 

Residential Single 
Family 

2,100 440 580 377,600 

Residential 
Multifamily 

480 100 140 89,900 

Commercial 360 13 170 110,200 
Industrial 230 110 150 96,600 
Municipal 50 20 20 15,400 
Mixed Use 50 10 20 9,700 

Other 140 40 60 38,500 
Total 3,400 850 1,130 737,800 

Note: In this table, and throughout the report, all values have been rounded to the nearest 10. 

2.1. Rooftop solar potential 

For the calculation of total, technical, and economic rooftop solar PV potentials in this study, we 

primarily relied on three data sources: a polygon shapefile of building footprint areas obtained from the 

RI GIS6, polygon shapefiles of parcels and zoning designations provided by towns and cities throughout 

Rhode Island,7 and a 2016 study on rooftop solar by National Renewable Energy Laboratory (NREL).8  

The following sections describe the methodology used to estimate total, technical, and economic 

potential for each of the rooftop subcategories considered. 

 

5 άhǘƘŜǊέ Ƴŀȅ ƛƴŎƭǳŘŜ ōǳƛƭŘƛƴƎǎ ƻǿƴŜŘ ōȅ ǘƘŜ ǎǘŀǘŜΣ ŦŜŘŜǊŀƭ ƎƻǾŜǊƴƳŜƴǘΣ ƻǊ ŀƴ ǳƴƪƴƻǿƴ ŜƴǘƛǘȅΦ 

6 Rhode Island Geographic Information System. 2018. Building Footprints. Available at: http://www.rigis.org/datasets/building-

footprints.  

7 See Appendix B for detail on GIS data provided by municipalities. 

8 DŀƎƴƻƴΣ tΦΣ wΦ aŀǊƎƻƭƛǎΣ WΦ aŜƭƛǳǎΣ /Φ tƘƛƭƛǇǎΣ ŀƴŘ wΦ 9ƭƳƻǊŜΦ нлмсΦ άwƻƻŦǘƻǇ {ƻƭŀǊ tƘƻǘƻǾƻƭǘŀƛŎ ¢ŜŎƘƴƛŎŀƭ tƻǘŜƴǘƛŀƭ ƛn the 

¦ƴƛǘŜŘ {ǘŀǘŜǎΥ ! 5ŜǘŀƛƭŜŘ !ǎǎŜǎǎƳŜƴǘΦέ bŀǘƛƻƴŀƭ wŜƴŜǿŀōƭŜ 9ƴŜǊƎȅ [ŀōƻǊŀǘƻǊȅΦ !ǾŀƛƭŀōƭŜ ŀǘΥ 
https://www.nrel.gov/docs/fy16osti/65298.pdf.   

http://www.rigis.org/datasets/building-footprints
http://www.rigis.org/datasets/building-footprints
https://www.nrel.gov/docs/fy16osti/65298.pdf
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Total potential 

Total potential refers to the entire quantity of 

rooftop solar possible, less the solar capacity 

currently installed through Fall 2019. 

Data and methods 

First, we used a GIS shapefile from RI GIS 

containing polygons of building footprints 

across the state.9 This dataset, which 

encompassed buildings in every city and town 

in Rhode Island, was used as a proxy for 

rooftop area. We then combined this polygon 

shapefile of building footprints with the 

shapefiles of parcel and zoning data, provided 

by towns and cities in Rhode Island, to code 

each building footprint to a particular zoning 

type.10 Each zoning type was then coded to 

one of the seven types of building categories. 

Building size (small, medium, large) was 

assigned for each building using a GIS function that calculates the area of each polygon. In total, we 

analyzed approximately 367,000 rooftops statewide.  

Next, we relied on several rooftop-related parameters calculated by NREL to convert building footprint 

area into MW. In 2016, NREL published a comprehensive assessment of rooftop solar technical potential 

for the United States in different U.S. metro areas (including Providence and other metro areas in 

southern New England). Within this study, the authors developed a methodology to assess rooftop 

characteristics based on building type (i.e., small, medium, large) and municipality type (e.g., midsize 

city, large suburb) for nationwide building data. NREL categorized each building by total square footage: 

small (less than 5,000 square feet), medium (greater than 5,000 but less than 25,000 square feet), and 

large (25,000 square feet or greater).  

We calculated total capacity potential (in MW) for rooftops by multiplying the total rooftop area of each 

building size category in each municipality by the capacity values (kW/m2) from the NREL study specific 

to each combination of building size and municipality type. Finally, we subtracted the MW quantity of 

 

9 Rhode Island Geographic Information System. 2018. Building Footprints. Available at: http://www.rigis.org/datasets/building-

footprints.  

10 Parcel and zoning shapefiles were provided to us by individual city and town governments. 

What is a shapefile? 

The solar siting analysis performed in this report relies on 

data readable in geographic information systems (GIS) 

software. This software is commonly used by town 

planners and other analysts to examine the relationships 

between data commonly used to create geographical 

ƳŀǇǎΦ ¢Ƙƛǎ Řŀǘŀ ƛǎ ƻŦǘŜƴ ƻǊƎŀƴƛȊŜŘ ƛƴǘƻ άǎƘŀǇŜŦƛƭŜǎέ ǿƘƛŎƘ 

can attach spreadsheet-based data (e.g., addresses, 

population, zoning designations, building age) to the data 

of geographic attributes. In this analysis, we typically use 

two types of shapefiles: 

¶ Polygon shapefiles, which contain an aggregation of 
aggregate many different individual shapes or areas. 
Example shapefiles  include building footprints and 
municipality parcels.  

¶ Point shapefiles, which contain an aggregation of 
sites represented by single points (often the 
geographic center of a site). Example shapefiles 
include gravel pit center points. 

http://www.rigis.org/datasets/building-footprints
http://www.rigis.org/datasets/building-footprints
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rooftop solar that was installed in Rhode Island as of Fall 2019, according to data provided by National 

Grid and the RI Commerce Commission.11  

Findings 

Using this approach, we find that all municipalities have at least 13 MW of total rooftop solar potential 

(see Figure 3). The average municipality has about 90 MW of rooftop solar potential. Statewide, there is 

a total potential of about 3,400 MW with nearly half of that in the residential single-family category (see 

Figure 4 and Figure 5). This total potential value is in line with an estimate for Rhode Island derived in 

bw9[Ωǎ нлмс ŀƴŀƭȅǎƛǎ of 3,800 MW.12  

Figure 3. Map of rooftop solar total potential by municipality and building type (MW) 

 

 

11 This includes rooftop solar installed under the Renewable Energy Fund (REF) with net metering program, the Renewable 

Energy Growth (REG) program, and other installations not affiliated with either program.  

12 This difference (3,800 MW versus 3,400 MW) is within the range of expected difference between two studies with 

fundamentally different approaches to estimating rooftop solar potential. Possible causes of the difference include using 
ŘƛŦŦŜǊŜƴǘ ŘŀǘŀǎŜǘǎ ŦƻǊ ōǳƛƭŘƛƴƎ ŦƻƻǘǇǊƛƴǘǎΣ ŀƴŘ ǘƘŜ ŦŀŎǘ ǘƘŀǘ bw9[Ωǎ ŜǎǘƛƳŀǘŜ is calculated only for the Providence metro area 
then extrapolated to the rest of the state, whereas this analysis has been performed using municipality-specific data for all 
39 municipalities. 
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Figure 4. Rooftop solar capacity potential results (residential single family only) 

 
Note: Total potential refers to the entire area under consideration, less the solar capacity currently installed through Fall 2019. 
Technical potential is a subset of total potential that includes only areas that are suitable for solar development. Economic 
potential is a subset of technical potential that evaluates the amount of solar that is likely to be installed given the current cost 
of the technology, available financial incentives, and municipal household economics. 

Figure 5. Rooftop solar capacity potential results, by building category (all other rooftop categories) 

 

bƻǘŜΥ άhǘƘŜǊέ Ŏƻƴǘŀƛƴǎ ŦŜŘŜǊŀƭΣ ǎǘŀǘŜΣ ŀƴŘ ƻǘƘŜǊ miscellaneous or unknown building types. 

Technical potential 

Technical potential is a subset of total potential that includes only areas that are suitable for solar 

development. 

Data and methods 

To calculate the technical solar PV potential, we used the same methodology described above for total 

potential, but also incorporated a factor to account for the subset of rooftop areas that are suitable for 

solar. For each combination of building and municipality type (e.g., small buildings in a midsize city), 

NREL calculated the fraction of rooftop space that is likely to be suitable for solar PV (based on building 

shading, tilt, azimuth, and the solar PV capacity (reported in kWAC) per square meter of rooftop space 

using LIDAR data in NREL study obtained from the U.S. Department of Homeland Security (DHS) 
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Homeland Security Infrastructure Program for 2006ς2014.13 The resulting fractions of building area 

determined to be suitable varies depending on the municipality in which the building is located and the 

size of the building (small, medium, large). The fractions range from 17 percent to 79 percent, with 

smaller buildings tending to have a smaller share of rooftop area suitable for solar, and larger buildings 

tending to have a larger share of rooftop area suitable for solar.  

Findings 

The technical screening reduces the total rooftop solar potential to about 25 percent of the original 

estimateτabout 850 MW (Figure 4). All municipalities have at least 3 MW of technical rooftop solar 

potential. The average municipality has about 22 MW of rooftop solar technical potential (Figure 6). 

According to the dataset used, about 3 to 5 percent of residences are not suitable for any solar (about 

12,000 households). These are buildings with have effectively no roof planes suitable for installing even 

a small amount of solar. The technical screening reduces residential (single and multifamily) rooftop 

solar potential from a total potential of 2,580 MW to a technical potential of 550 MW. 

Figure 6. Map of rooftop solar technical potential by municipality and building type (MW) 

 

 

13 Additional detail on this DHS study can be found in section оΦм ƻŦ ǘƘŜ нлмс bw9[ wŜǇƻǊǘ άRooftop Solar Photovoltaic 

Technical Potential in the United States: A Detailed AssessmentsΦέ [L5!w ƛǎ ŀ ƳŜǘƘƻŘ ŦƻǊ ƳŜŀǎǳǊƛƴƎ ŘƛǎǘŀƴŎŜǎ ǿƛǘƘ ƭŀǎŜǊ 
lights, and is commonly used to develop GIS shapefiles that articulate the change in elevation of a particular area. 
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Economic potential 

Economic potential is a subset of technical potential that evaluates the amount of solar that is likely to 

be installed given the current cost of the technology, available financial incentives, and municipal 

household economics. 

Data and methods 

We relied on three parameters to provide a range of how much of the technical potential might be 

economic : (1) range of solar costs, (2) range of incentives Renewable Energy Fund (REF) with net 

metering or Renewable Energy Growth (REG) incentives, and (3) range of median household income 

according to U.S. Census data.14, 15, 16 Given the large variation in these parameters, we calculate two 

economic potential valuesτa low and a highτrepresenting a range of possible economic solar potential 

for each city or town.  

First, we estimated total project to determine the simple payback period of an average-sized solar PV 

system, under (a) the REF program with net metering and (b) the REG program, as they existed in early 

2020 (see Appendix C for more information on the REG and REF programs). ! άǇŀȅōŀŎƪ ǇŜǊƛƻŘέ ǊŜŦŜǊǎ ǘƻ 

the length of time it will take for an investor to recover their initial investment cost. The payback period 

used in this analysis is a simple payback period and does not include any discounting. We examined the 

estimated payback for both the REF program with net meter and the REG program, each under two 

different assumed upfront solar costs: a low cost equal to the 20th percentile cost of small-scale rooftop 

installed in the REF and REG programs since 2018, and a high cost equal to the 80th percentile cost of 

cost of small-scale rooftop installed in the REF and REG programs since 2018. This payback analysis 

yielded four different estimated payback periods.  

 

14 Additional information on the REF net metering program: Rhode Island law requires National Grid to offer a net metering 

tariff for customers with distributed generation. Net metering can be paired with grants from the Renewable Energy Fund, 
but not with the Renewable Energy Growth program. The current implementing law was passed in 2011, and as of 2014 
there was no cap on the total amount of renewable capacity that can participate. When a customer enrolls in net metering, 
any generation they export to the grid offsets an equivalent amount of electricity consumed from the grid and reduces the 
ŎǳǎǘƻƳŜǊΩǎ ŜƭŜŎǘǊƛŎ ōƛƭƭΦ /ǳǎǘƻƳŜǊǎ ŀǊŜ ŎǊŜŘƛǘŜŘ ŀǘ ŀ ǾŀƭǳŜ Ŝǉǳŀƭ ǘƻ ǘƘŜ ǎǳƳ ƻŦ ǘƘŜ ŎǳǊǊŜƴǘ ǎǳǇǇƭȅ ŀƴŘ ŘŜƭƛǾŜǊȅ ŎƻǎǘǎΣ ŜȄŎŜǇǘ 
for ǘƘŜ ŜƴŜǊƎȅ ŜŦŦƛŎƛŜƴŎȅ ŀƴŘ ǊŜƴŜǿŀōƭŜ ŜƴŜǊƎȅ ŎƘŀǊƎŜǎΦ 9ȄŎŜǎǎ ƎŜƴŜǊŀǘƛƻƴ ōŜȅƻƴŘ ŀ ŎǳǎǘƻƳŜǊΩǎ ǘƻǘŀƭ ŎƻƴǎǳƳǇǘƛƻƴ ƛǎ 
ŎƻƳǇŜƴǎŀǘŜŘ ŀǘ ǘƘŜ ǳǘƛƭƛǘȅΩǎ ŀǾƻƛŘŜŘ Ŏƻǎǘ ǊŀǘŜ ǳǇ ǘƻ ŀƴ ŀŘŘƛǘƛƻƴŀƭ нр ǇŜǊŎŜƴǘ ƻŦ ŀ ŎǳǎǘƻƳŜǊΩǎ ŎƻƴǎǳƳǇǘƛƻƴΦ 5ƛǎǘǊƛōǳǘŜŘ 
generation must be connecǘŜŘ ǘƻ ǘƘŜ ƎǊƛŘ ŀǘ ǘƘŜ ǎŀƳŜ ǇƭŀŎŜ ŀǎ ǘƘŜ ŎǳǎǘƻƳŜǊΩǎ ƭƻŀŘ ǘƻ ōŜ ŜƭƛƎƛōƭŜ ŦƻǊ ƴŜǘ ƳŜǘŜǊƛƴƎΣ ǘƘƻǳƎƘ 
there are exceptions through virtual net metering and the community solar pilot.  

15 REF incentive assumptions are based on a Request for Projects dated December 30, 2019 (See https://commerceri.com/wp-

content/uploads/2019/05/Small-Scale-Solar-Requests-for-Projects-12.30.19.pdf). The incentive value used was $850/kW. 
The REG incentives are from the 2019 approved values that were in effect between April 1, 2019 and March 31, 2020 (See 
http://www.ripuc.ri.gov/eventsactions/docket/4892-DGBoard-NGrid-2019REG-Ord23827%205-7-2020.pdf, Appendix A). We 
used the small-scale solar incentive of $0.2845/kWh for a duration of 15 years. 

16 For more information on all current solar policies, see Appendix C. Current Solar Policies in Rhode Island.   

https://commerceri.com/wp-content/uploads/2019/05/Small-Scale-Solar-Requests-for-Projects-12.30.19.pdf
https://commerceri.com/wp-content/uploads/2019/05/Small-Scale-Solar-Requests-for-Projects-12.30.19.pdf
http://www.ripuc.ri.gov/eventsactions/docket/4892-DGBoard-NGrid-2019REG-Ord23827%205-7-2020.pdf
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Next, for each of these payback periods, we used a market penetration curve from a 2016 NREL report 

to translate the payback period into an expected statewide adoption rate.17 For example, under this 

curve, a payback period of 5 years corresponds to about 60 percent of homeowners adopting solar, 

whereas a payback of 10 years corresponds to an adoption rate of 25 percent (Figure 7). Using this 

market penetration curve, our lowest calculated payback periods of 7.1 equates to a market penetration 

of 19 percent, while our highest calculated payback period of 13.0 years corresponds to a market 

penetration of 40 percent. 

Figure 7. Residential solar market penetration relative to payback period 

 

Next, for each municipality, we scaled both the low and high estimates of market penetration by a scalar 

corresponding to the difference ōŜǘǿŜŜƴ ŜŀŎƘ ǘƻǿƴ ƻǊ ŎƛǘȅΩǎ Ƴedian income and the statewide median 

income. This allowed us to estimate variations in market penetration by municipality. Finally, the 

resulting level of market penetration was applied to the municipality-specific technical potential value 

calculated in the previous section to determine both a low and a high estimate for economic potential 

for each municipality.18  

 

17 National Renewable Energy Laboratory. 2016. The Distributed Generation Market Demand Model (dGen): Documentation. 

Page 23. Available at: https://www.nrel.gov/docs/fy16osti/65231.pdf. 

18 REF provides an upfront incentive payment, but this payment does not cover the cost of the entire PV system. REG does not 

provide an upfront incentive payment. The derived payback period is dependent on relative size of solar array to household 

 

https://www.nrel.gov/docs/fy16osti/65231.pdf
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Findings 

Statewide, our economic potential analysis reduces residential rooftop potential from 2,580 MW (total) 

to 550 MW (technical) to 110ς250 MW (economic). Even at the lowest end of economic analysis, all 39 

municipalities are estimated to at least some economical potential for residential rooftop solar. Note 

that not all of this economic potential may be realized. There are other factors that may impact whether 

or not solar is developed, including education and outreach, access to capital or financing, and 

disconnects between available solar incentives and renting.19   

Figure 8. Map of residential rooftop low and high economic potential by municipality (MW) 

 

 

load. This analysis assumes median solar arrays and household load. All potential numbers are calculated independently 
from requirements under current net metering that limits generation to 125 percent of onsite usage for non-virtual net 
metered projects. All potential numbers are calculated independently ŦǊƻƳ ŀ ƳǳƴƛŎƛǇŀƭƛǘȅΩǎ ŜƭƛƎƛōƛƭƛǘȅ ǘƻ ǇŀǊǘƛŎƛǇŀǘŜ ƛƴ 
current state programs 

19 {ŜŜ bw9[Ωǎ ǿŜōǎƛǘŜ ƻƴ ά[ƻǿ- and Moderate-LƴŎƻƳŜ {ƻƭŀǊ tƻƭƛŎȅ .ŀǎƛǎέ ŀǘ https://www.nrel.gov/state-local-tribal/lmi-

solar.html for more information on barriers that may impede solar adoption.  

https://www.nrel.gov/state-local-tribal/lmi-solar.html
https://www.nrel.gov/state-local-tribal/lmi-solar.html

































































































